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PROBLEM TO BE SOLVED: To improve the durability and printing 
quality of an ink-jet head by using an adhesive which can respond to 
the difference in the coefficients of thermal expansion between 
members for the adhesion between the members constituting the ink- 
jet head. 

SOLUTION: An adhesive having a glass transition temperature lower 
than the temperature of a head is used for an adhesive layer for 
bonding a piezoelectric element 36 to a diaphragm 34 and an adhesive 
layer 35 for bonding the diaphragm 34 to a cavity plate 31 , while an 
adhesive having a glass transition temperature higher than the 
temperature of the head is used for an adhesive layer 48 for bonding 
the cavity plate 31 and a nozzle plate 32 together and an adhesive layer 
49 for bonding the piezoelectric element 36 to a manifold plate. 
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* NOTICES * 

* JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nozzle which carries out the regurgitation of said ink while filling up with the hot melt ink 
by which heating melting was carried out, and the cavity plate with which the ink room open for free 
passage was formed in the interior, In the ink jet head constituted by two or more configuration 
members in which the energy generation component which gives the regurgitation energy which makes 
the ink of said ink interior of a room breathe out, and a heating means to hold the melting condition of 
the ink of said ink interior of a room were included Configuration members with the difference of 
coefficient of thermal expansion small among said two or more configuration members It has pasted up 
with the 1st adhesives which carry out glass transition at the temperature exceeding the temperature at 
the time of use of said ink jet head. Configuration members with the large difference of coefficient of 
thermal expansion The ink jet head characterized by having pasted up with the 2nd adhesives which 
carry out glass transition at the temperature below the temperature at the time of use of said ink jet 
head. 

[Claim 2] Said 2nd adhesives are ink jet heads according to claim 1 characterized by being used 
between the configuration members from which the difference of coefficient of thermal expansion 
becomes 3 or more-time abbreviation. 

[Claim 3] Said 1st adhesives are ink jet heads according to claim 1 or 2 which carry out glass transition 
at the temperature of 127 degrees C or more, and are characterized by said 2nd adhesives being what 
has a glass transition temperature lower 40 degrees C or more than the temperature at the time of use 
of said ink jet head. 

[Claim 4] Said 1st and 2nd adhesives are claim 1 characterized by being epoxy system adhesives 
thru/or the ink jet head of any one publication of three. 

[Claim 5] The piezoelectric device which is an energy generation component which consists of an 
electrode which said ink jet head is attached [ electrode ] in the field of 1 of a diaphragm and this 
diaphragm, and an electrical potential difference is impressed [ electrode ] to piezoelectric material and 
this piezoelectric material, and produces the piezo-electric effect, While it is attached in the base plate 
which supports this piezoelectric device in respect of the opposite side with the clamp face of said 
diaphragm, and other fields of said diaphragm and the volume changes in connection with the variation 
rate of that diaphragm The cavity plate with which the ink room which carries out the regurgitation of 
the ink by which melting was carried out from the nozzle was formed in the interior, The nozzle plate in 
which the nozzle which is attached in this cavity plate and was open for free passage in said ink room 
was formed, It is constituted by two or more configuration members in which a heating means to hold 
the melting condition of the ink of said ink interior of a room, and ** were contained. Said piezoelectric 
device and base plate, Said cavity plate and nozzle plate, and said diaphragm and piezoelectric device 
They are claim 1 characterized by having pasted up with said 1st adhesives, respectively and having 
pasted up said diaphragm and the cavity plate with said 2nd adhesives thru/or the ink jet head of any 
one publication of four. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the ink jet head of the hot melt mold which is made to carry out 
melting of the solid ink, and prints from a nozzle by breathing out ink to a print sheet, and relates to a 
thing suitable as what can prevent degradation of the discharging performance of the ink resulting from 
the magnitude of the coefficient-of-thermal-expansion difference between the members which 
constitute the ink jet head. 
[0002] 

[Description of the Prior Art] As the above-mentioned ink jet head (it is hereafter called a head for 
short), the heater element is prepared in the ink interior of a room in which the nozzle was formed, by 
energizing and heating the heater element, air bubbles are generated and the thing of the so-called 
thermal method which makes ink breathe out from a nozzle with the pressure by the air bubbles is 
known. Moreover, the piezoelectric device which carried out the laminating of the piezoelectric film 
formed with piezoelectric material and the electrode layer which impresses an electrical potential 
difference to this piezoelectric film is prepared on the ink room, and the thing of the so-called piezo- 
electric method which makes the above-mentioned piezoelectric device produce the piezo-electric 
effect, carries out a variation rate, changes the volume of the above-mentioned ink room with this 
variation rate, and makes ink breathe out from a nozzle is known by impressing an electrical potential 
difference to the above-mentioned electrode layer. 

[0003] The configuration of the head of the above-mentioned piezo-electric method is explained with 
reference to drawing. In addition, that a configuration with fundamental conventional head and head 
concerning this invention is the same, and since it is expedient, drawing explaining the configuration of 
the head concerning this invention is used. Drawing 2 is the partial cross-section explanatory view of 
the head concerning this invention, and drawing 3 is the partial cross-section explanatory view which 
looked at the head shown in drawing 2 from the side face. The diaphragm (diaphragm) 34 is formed with 
the aramid film, and the piezoelectric device 36 formed with piezoelectric material has pasted the top 
face by the glue line 37. The cavity plate 31 formed by PES (polyether ape phon) has pasted the inferior 
surface of tongue of a diaphragm 34 by the glue line 35. 

[0004] In the cavity plate 31, two or more ink rooms 30 are formed, and the nozzle plate 32 formed with 
nickel has pasted the inferior surface of tongue of the cavity plate 31 by the glue line 48. Two or more 
nozzles 33 which carry out the regurgitation of the ink are formed in this nozzle plate 32. Moreover, the 
base plate 50 which supports a piezoelectric device 36 and which was formed with the alumina has 
pasted the top face of a piezoelectric device 36 by the glue line 49. Furthermore, as shown in drawing 3 , 
the heater 42 for holding the melting condition of the ink in the ink room 30 is formed in the top face of 
a piezoelectric device 36. And if a piezoelectric device 36 is made to drive, as shown in drawing 2 (b), 
while a diaphragm 34 is deformed into convex [ downward ] by the variation rate by the piezo-electric 
effect of a piezoelectric device 36 and the volume of the ink room 30 changes with these deformation, 
ink will be pressurized, and ink will be breathed out in the direction of an arrow head from a nozzle 33. 
[0005] 
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[Problem(s) to be Solved by the Invention] By the way, there are a property which carries out glass 
transition at a certain temperature (for example, 124 degrees C), and a property to deteriorate with heat 
in the adhesives which form each above-mentioned glue lines 35, 37, 48, and 49. Therefore, when the 
above-mentioned head is heated at a heater 42 and becomes more than the above-mentioned glass 
transition temperature (for example, 125 degrees C), the above-mentioned adhesives carry out glass 
transition, and become soft, and there is a problem that bond strength falls. That is, exfoliation occurs 
between each configuration member which constitutes a head, and there is a problem that the 
endurance of a head falls. If the bond strength of a diaphragm 34, and the cavity plate 31 and a 
piezoelectric device 37 falls especially, since the rigidity of the part will fall, the variation rate of a 
piezoelectric device 36 is no longer correctly transmitted to a diaphragm 34, the discharging 
performance of ink deteriorates, and the problem that a quality of printed character deteriorates arises. 
[0006] On the other hand, as mentioned above, since the cavity plate 31, the nozzle plate 32, the 
diaphragm 34, the piezoelectric device 36, and the base plate 50 are formed with an ingredient different, 
respectively, coefficients of thermal expansion differ, respectively. To especially the coefficient of 
thermal expansion of the cavity plate 31 being 25x10-6, the coefficient of thermal expansion of a 
diaphragm 34 is 2x10-6, and both have a big difference. Therefore, there is a problem that a diaphragm 
34 and especially the cavity plate 31 become easy to exfoliate according to the difference in the above- 
mentioned coefficient of thermal expansion since thermal stress which magnitude is larger than other 
configuration members, and is different on a diaphragm 34 and the cavity plate 31 occurs when the 
above-mentioned head is heated at a heater 42. That is, while the discharging performance of ink will fall 
and the quality of printed character of a head will worsen since the oscillation characteristic of the 
above-mentioned diaphragm 34 deteriorates if the above-mentioned exfoliation occurs, the problem that 
the endurance of a head falls arises. In addition, as a result of conducting the various experiments to 
which coefficient of thermal expansion was changed, it turns out that thermal stress will pose a problem 
if the difference of the coefficient of thermal expansion of each part material to paste up widens about 3 
or more times, and a possibility that jointing may exfoliate comes out. 

[0007] Then, the place which it is made in order that this invention may solve the technical problem 
mentioned above, and is made into the purpose is to offer the ink jet head which can be rich in 
endurance and can raise a quality of printed character by pasting up between each configuration 
member with the adhesives according to the magnitude of the coefficient-of-thermal-expansion 
difference between each part material which constitutes a head. 
[0008] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in 
invention according to claim 1 The nozzle which carries out the regurgitation of said ink while filling up 
with the hot melt ink by which heating melting was carried out, and the cavity plate with which the ink 
room open for free passage was formed in the interior, In the ink jet head constituted by two or more 
configuration members in which the energy generation component which gives the regurgitation energy 
which makes the ink of said ink interior of a room breathe out, and a heating means to hold the melting 
condition of the ink of said ink interior of a room were included Configuration members with the 
difference of coefficient of thermal expansion small among said two or more configuration members It 
has pasted up with the 1st adhesives which carry out glass transition at the temperature exceeding the 
temperature at the time of use of said ink jet head. Configuration members with the large difference of 
coefficient of thermal expansion The technical means of having pasted up with the 2nd adhesives which 
carry out glass transition at the temperature below the temperature at the time of use of said ink jet 
head are adopted. 

[0009] In invention according to claim 2, the technical means of being used between the configuration 
members from which the difference of coefficient of thermal expansion becomes 3 or more-time 
abbreviation are used for said 2nd adhesives in an ink jet head according to claim 1. 
[0010] In invention according to claim 3, in an ink jet head according to claim 1 or 2, glass transition of 



said 1st adhesives is carried out at the temperature of 127 degrees C or more, and the technical means 
that it is what has a glass transition temperature lower 40 degrees C or more than the temperature at 
the time of use of said ink jet head are used for said 2nd adhesives. 

[001 1] In invention according to claim 4, the technical means that they are epoxy system adhesives are 
used for said 1st and 2nd adhesives in claim 1 thru/or the ink jet head of any one publication of three. 
[0012] In invention according to claim 5, it sets on claim 1 thru/or the ink jet head of any one 
publication of four. Said ink jet head The piezoelectric device which is an energy generation component 
which consists of an electrode which it is attached [ electrode ] in the field of 1 of a diaphragm and this 
diaphragm, and an electrical potential difference is impressed [ electrode ] to piezoelectric material and 
this piezoelectric material, and produces the piezo-electric effect, While it is attached in the base plate 
which supports this piezoelectric device in respect of the opposite side with the clamp face of said 
diaphragm, and other fields of said diaphragm and the volume changes in connection with the variation 
rate of that diaphragm The cavity plate with which the ink room which carries out the regurgitation of 
the ink by which melting was carried out from the nozzle was formed in the interior, The nozzle plate in 
which the nozzle which is attached in this cavity plate and was open for free passage in said ink room 
was formed, It is constituted by two or more configuration members in which a heating means to hold 
the melting condition of the ink of said ink interior of a room, and ** were contained. Said piezoelectric 
device and base plate, It has pasted up with said 1st adhesives, respectively, and the technical means of 
having pasted up said diaphragm and the cavity plate with said 2nd adhesives are used for said cavity 
plate and nozzle plate, and said diaphragm and piezoelectric device. 
[0013] 

[Function] Configuration members with the difference of coefficient of thermal expansion small among 
two or more configuration members which constitute the above-mentioned ink jet head from invention 
of a publication in claim 1 thru/or 5 At the temperature exceeding the temperature at the time of use of 
the above-mentioned ink jet head, it has pasted up with the 1st adhesives which carry out glass 
transition. Configuration members with the large difference of coefficient of thermal expansion Since it 
has pasted up with the 2nd adhesives which carry out glass transition at the temperature below the 
temperature at the time of use of the above-mentioned ink jet head, the configuration members pasted 
up with the 1st adhesives It can prevent that the bond strength of configuration members falls 
according to the glass transition of adhesives at the time of use of the above-mentioned ink jet head, 
and the endurance of an ink jet head and the discharging performance of ink deteriorate. 
[0014] And under the temperature at the time of use of the above-mentioned ink jet head, in order to 
carry out glass transition of the 2nd adhesives of the above, between the configuration members pasted 
up with the 2nd adhesives, the glue line softened according to glass transition is formed. Therefore, with 
the adhesives which carried out [ above-mentioned ] softening, even if it is the case where the thermal 
stress of magnitude which is different between the above-mentioned configuration members at the time 
of use of the above-mentioned ink jet head occurs, since the above-mentioned thermal stress is 
absorbable, exfoliation between the above-mentioned configuration members can be prevented. That is, 
degradation of the oscillation characteristic of a diaphragm can be prevented and the quality of printed 
character of a head can be raised. Therefore, the endurance and the quality of printed character of a 
head can be raised. 

[0015] By invention according to claim 3, especially the 1st adhesives of the above It is what carries out 
glass transition at the temperature of 127 degrees C or more. The 2nd adhesives of the above Since it 
is what has a glass transition temperature lower 40 degrees C or more than the temperature at the time 
of use of the above-mentioned ink jet head, When the temperature at the time of use of a head is 125 
degrees C so that the gestalt of implementation of invention mentioned later may describe for example, 
the 1st adhesives of the above prevent exfoliation between configuration members, without carrying out 
glass transition, glass transition of the 2nd adhesives of the above can be carried out, and they can 
absorb the thermal stress difference between configuration members. 



[0016] Moreover, in invention according to claim 4, since the 1st and 2nd adhesives of the above are 
* epoxy system adhesives, they can prevent that are hard to react with the above-mentioned ink, for 
example, silicon begins to melt into ink like silicon system adhesives, and a quality of printed character 
deteriorates. 

[0017] Furthermore, in invention according to claim 5, since it has pasted up with the 1st adhesives of 
the above, respectively, the basis of the temperature at the time of head use can also prevent 
degradation of the adhesives between these configuration members, and, as for the above-mentioned 
piezoelectric device and a base plate, the above-mentioned cavity plate and a nozzle plate, and said 
diaphragm and piezoelectric device, can prevent exfoliation. And since it has pasted up with the 2nd 
adhesives of the above, the above-mentioned diaphragm and a cavity plate are the bases of the 
temperature at the time of head use, they can soften the glue line between these configuration 
members, can absorb the thermal stress difference between configuration members, and can also 
prevent exfoliation. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to drawing. In addition, the gestalt of this operation explains to representation the ink jet head 
(it is hereafter called a head for short) used for the color ink jet printer (it is hereafter called a printer 
for short) which breathes out the ink of two or more colors among the ink jet heads used for the ink jet 
printer of a hot melt mold, and performs color printing. First, the device of the above-mentioned printer 
is explained. Drawing 1 is the appearance perspective view of the above-mentioned printer taking out 
and showing a device in part. 

[0019] As shown in drawing 1 , the print head 10 is formed in the above-mentioned printer. This print 
head 10 consists of the head 1 1 for yellow which carries out the regurgitation of the yellow ink, a head 
12 for Magentas which carries out the regurgitation of the Magenta ink, a head 13 for cyanogen which 
carries out the regurgitation of the cyanogen ink, and a head 14 for blacks which carries out the 
regurgitation of the black ink. Moreover, the ink tank (illustration abbreviation) by which solid ink is held 
is formed in each head 11 thru/or 14, respectively. 

[0020] The print head 10 is carried on carriage 21, and the guide shaft 22 established crosswise [ of a 
print sheet 20 ] is inserted in the carriage 21. Carriage 21 is attached in the endless belt 23 prepared 
caudad in accordance with the guide shaft 22, and the endless belt 23 is hung on the pulley 25 of a 
motor 24. That is, carriage 21 reciprocates crosswise [ of a print sheet 20 ] in accordance with the 
guide shaft 22 by rotation of a motor 24. 

[0021] Moreover, in accordance with the guide shaft 22, the timing slit 26 on which two or more slits 
(graduation) were inscribed is formed in the lower part. Moreover, the encoder component 27 which 
reads the number of the slits inscribed on the timing slit 26 is formed in the front lower part of carriage 
21. in addition, the print sheet 20 was formed in the feed roller (illustration abbreviation) which rotates 
by the paper feed motor (illustration abbreviation), this feed roller, and a pair — it presses down, it is 
inserted among rollers 28 and 28, and is sent in the vertical direction. 

[0022] Next, each head 1 1 thru/or the structure of 14 are explained with reference to drawing 2 thru/or 
drawing 4 . In addition, since each head 1 1 thru/or the structure of 14 are the same respectively, a head 
1 1 is explained to representation here. Drawing 2 is the partial cross-section explanatory view of a head 
1 1, and is a field where a drawing lower part counters a print sheet 20 (refer to drawing 1 ). Drawing 3 is 
the sectional view which looked at the head 1 1 shown in drawing 2 from the side face, and omits and 
shows a base-plate part. 

[0023] As shown in drawing 2 , two or more ink rooms (cavity) 30 in which ink is held are established in 
the head 11, and each ink room 30 is divided into it with the cavity plate 31, respectively. The nozzle 
plate 32 has pasted the inferior surface of tongue of each ink room 30 and each cavity plate 31 by the 
glue line 48, and penetration formation of two or more nozzles 33 which carry out the regurgitation of 
the ink is carried out at this nozzle plate 32. The diaphragm (diaphragm) 34 has pasted the top face of 
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each ink room 30 and each cavity plate 31 by the glue line 35. 

[0024] In addition, with the gestalt of this operation, the ink room 30 is 0.15mm in width of face of 
0.22mm, and height in drawing 2 (a), and the cavity plate 31 is formed in width of face of 0.1 1 9mm, and 
the thickness of 2.5mm of PES. Moreover, the nozzle plate 32 is formed with nickel and the inferior 
surface of tongue of a nozzle 33 is 55 micrometers in diameter. Furthermore, the diaphragm 34 is 
formed in the thickness of 9 micrometers with the aramid film, and a coefficient of thermal expansion is 
2x10-6. The coefficient of thermal expansion of the cavity plate 31 is 25x10-6, and the coefficient of 
thermal expansion of a nozzle plate 32 is 14x10-6. 

[0025] As shown in drawing 2 , the piezoelectric device 36 as two or more tabular energy generation 
components has pasted the top face of a diaphragm 34 by the glue line 37, and the base plate 50 which 
supports a piezoelectric device 36 has pasted up by the glue line 49 on each piezoelectric device 36. 
Moreover, behind this base plate 50, as shown in drawing 3 , the manifold plate 38 which forms the ink 
incurrent pore 39 is attached, and the manifold 40 which is open for free passage in the ink room 30 is 
formed under the ink incurrent pore 39. Moreover, the heater 42 as a heating means to hold the melting 
condition of the ink in the ink room 30 is formed in the top face of each piezoelectric device 36. 
Moreover, it is the part which the part shown by 41 in drawing 3 generates the activity section that is, 
and a piezoelectric device 36 generates the piezo-electric effect, and produces a variation rate. 
[0026] In addition, with the gestalt of this operation, the piezoelectric device 36 is formed in width of 
face of 0.08mm, and the thickness of 0.5mm by piezoelectric material, for example, PZT etc., in drawing 
2 (a). Moreover, the pitch of the center to center of the cavity plate 31 is 0.339mm, and the diameter of 
the ink incurrent pore 39 is 2.0mm. Furthermore, the depth of a manifold 40 is 1 .5mm, width of face is 
2.0mm, and the width of face of the activity section 41 is 4.0mm. The coefficient of thermal expansion of 
a piezoelectric device 36 is 2x10-6, and the coefficient of thermal expansion of a base plate 50 is 5x10- 
6. 

[0027] Glass-transition-temperature Tg=127 degree C epoxy system adhesives are used for glue lines 
37, 48, and 49. That is, as mentioned above, the coefficient of thermal expansion of a diaphragm 47 and 
a piezoelectric device 36 is the same, and the coefficient of thermal expansion of the cavity plate 31 
and a nozzle plate 32, and a piezoelectric device 36 and a base plate 50 does not have a 3 times as 
many aperture as this, either. Therefore, between these configuration members, since there is almost no 
difference of thermal stress, rather than exfoliation between the configuration members which consider 
a thermal stress difference as a cause, exfoliation resulting from degradation of the adhesives by heat is 
thought as important, the glass transition in the basis of head temperature (for example, 125 degrees C) 
is prevented, and exfoliation is prevented. 

[0028] On the other hand, as adhesives which form a glue line 35, temperature with a glass transition 
temperature Tg lower 40 degrees C or more than the head temperature at the time of head use (for 
example, 125 degrees C), for example, a 79-degree C thing, is used with epoxy system adhesives. That 
is, as mentioned above, since coefficient of thermal expansion differs greatly and the difference of big 
thermal stress arises, by carrying out glass transition of the glue line 35, and softening it under head 
temperature (for example, 125 degrees C), the cavity plate 31 and a diaphragm 34 absorb the thermal 
stress generated between both configuration members, and prevent exfoliation. Moreover, according to 
the experiment of this invention person, each glue line was understood that forming by the thickness of 
20 micrometers is most desirable when maintenance of the high bond strength between each 
configuration member and absorption of thermal stress are reconciled. Furthermore, epoxy system 
adhesives can prevent that the profile of a printing part fades, when it is hard to react with the above- 
mentioned ink, for example, silicon begins to melt into ink like silicon system adhesives and it prints on 
the sheet made of resin etc. 

[0029] Next, the structure of the above-mentioned piezoelectric device 36 is explained with reference 
to drawing 4 R> 4. Drawing 4 is the partial cross-section explanatory view showing the structure of a 
piezoelectric device 36. As shown in drawing 4 , a piezoelectric device 36 arranges the direction of 



polarization of a piezoelectric film 43, carries out the laminating of the piezoelectric film 43 of the shape 
. of film formed with piezoelectric material, and the film-like electrode layer (internal electrode) 44 by 
turns, and is formed. Although omitted in drawing 4 , in fact, it has a laminated structure of ten layers 
thru/or 20 layers, and the end-face electrodes 45 and 46 are formed in the both-ends side. In addition, 
with the gestalt of this operation, the thickness of a piezoelectric film 43 is about 30 micrometers. 
Moreover, an electrode layer 44 and the end-face electrodes 45 and 46 are formed in 2 thru/or the 
thickness of 3 micrometers of silver palladium (70% of silver, palladium 30%). 

[0030] Furthermore, with the gestalt of this operation, the wax of paraffin series is used as a principal 
component as the above-mentioned ink. A: 56 degrees of softening temperatures C, 58-degreeC, the 
melting point C of 69 degrees or 71 degrees C, B : 62 degrees of softening temperatures C, 64-degreeC, 
The melting point C of 76 degrees thru/or 78 degrees C, C: Choose and use 81 degrees of softening 
temperatures C, 86-degreeC, the melting point C of 92 degrees, or either of the 94 degrees C in 
consideration of the viscosity (for example, 2-50cps) in the service temperature of a printer, surface 
tension, the chromaticity after printing, saturation, etc. 

[0031] And if an electrical potential difference is impressed to each above-mentioned electrode layer 44 
from the head drive circuit which is not illustrated, as the piezo-electric effect arises in each 
piezoelectric film 43 and it is shown in drawing 2 (b), a diaphragm 34 will curve to convex [ downward ], 
the ink room 30 will be pressurized, and ink will be breathed out from a nozzle 33. In addition, make each 
head 11 thru/or 14 drive independently, and monochrome is printed, and also neutral colors are printed 
by choosing each head 1 1 thru/or 14 suitably, making it drive, and carrying out the regurgitation of two 
or more ink in piles. 

[0032] Next, the result of the friction test between each configuration member which constitutes the 
above-mentioned head 1 1 is explained with reference to the table shown in drawing 5 . In addition, PZT 
and the alumina of piezoelectric material were used for this friction test as a representative of a 
configuration member with the small difference of coefficient of thermal expansion, using PES and an 
alumina as a representative of a configuration member with the large difference of coefficient of thermal 
expansion. And the 5x40mm alumina substrate was pasted up, the wire was attached in the four corners 
of the PES substrate, with the tension spring scale, the 70g hauling load was added and the wire was 
performed in the center of a 20mmx20mm PES substrate. 

[0033] Moreover, the PZT substrate was pasted up on the alumina substrate and it examined by the 
same approach as the above. As adhesives, and the thing beyond Tg=125 degree C (high Tg), 85- 
degreeC, or a 125-degree C thing (inside Tg), By the thickness of 20 micrometers, it ************ed, 
three kinds of things (low Tg) 85 degrees C or less were used, and the thermal cycle which performs the 
case where the temperature of 125 degrees C is held for 132.5 hours, and 125-degree C heating and 
natural air cooling to the room temperature of 25 degrees C, dozens times at intervals of several 
minutes was examined, respectively. 

[0034] In the table of drawing 5 , as a result of saying that ** is satisfying as quality although exfoliation 
may occur as a result of exfoliation hardly generating O, x shows the result which had many which 
exfoliated, respectively. The adhesives of high Tg are used for adhesion between the small configuration 
members of the difference of coefficient of thermal expansion, and the adhesives of low Tg are used for 
adhesion between the large configuration members of the difference of coefficient of thermal expansion 
so that clearly from this result, that is, into the part which has big effect on the discharging performance 
of ink The part which does not affect it so much found that it was most desirable to use what has a high 
glass transition temperature when improvement in the endurance of a head and improvement in the 
discharging performance of ink are reconciled using what can absorb thermal stress. 
[0035] Thus, improvement in the endurance of a head and improvement in the discharging performance 
of ink can be reconciled by using the adhesives of the most suitable glass transition temperature 
between the members which constitute a head. Therefore, the high printer of a quality of printed 
character is realizable by applying the head to a printer. 



-8- 



[0036] 

- [Effect of the Invention] As described above, by invention of a publication, to claim 1 thru/or 5 

Configuration members with the difference of coefficient of thermal expansion small among two or more 
configuration members which constitute the above-mentioned ink jet head At the temperature 
exceeding the temperature at the time of use of the above-mentioned ink jet head, it has pasted up with 
the 1st adhesives which carry out glass transition. Configuration members with the large difference of 
coefficient of thermal expansion Since it has pasted up with the 2nd adhesives which carry out glass 
transition at the temperature below the temperature at the time of use of the above-mentioned ink jet 
head, the configuration members pasted up with the 1 st adhesives It can prevent that the bond strength 
of configuration members falls according to the glass transition of adhesives at the time of use of the 
above-mentioned ink jet head, and the endurance of an ink jet head and the discharging performance of 
ink deteriorate. 

[0037] And under the temperature at the time of use of the above-mentioned ink jet head, in order to 
carry out glass transition of the 2nd adhesives of the above, between the configuration members pasted 
up with the 2nd adhesives, the glue line softened according to glass transition is formed. Therefore, with 
the adhesives which carried out [ above-mentioned ] softening, even if it is the case where the thermal 
stress of magnitude which is different between the above-mentioned configuration members at the time 
of use of the above-mentioned ink jet head occurs, since the above-mentioned thermal stress is 
absorbable, exfoliation between the above-mentioned configuration members can be prevented. That is, 
degradation of the oscillation characteristic of a diaphragm can be prevented and the quality of printed 
character of a head can be raised. Therefore, the endurance and the quality of printed character of a 
head can be raised. 

[0038] By invention according to claim 3, especially the 1st adhesives of the above It is what carries out 
glass transition at the temperature of 127 degrees C or more. The 2nd adhesives of the above Since it 
is what has a glass transition temperature lower 40 degrees C or more than the temperature at the time 
of use of the above-mentioned ink jet head, When the temperature at the time of use of a head is 125 
degrees C so that the gestalt of implementation of invention mentioned later may describe for example, 
the 1st adhesives of the above prevent exfoliation between configuration members, without carrying out 
glass transition, glass transition of the 2nd adhesives of the above can be carried out, and they can 
absorb the thermal stress difference between configuration members. 

[0039] Moreover, in invention according to claim 4, since the 1st and 2nd adhesives of the above are 
epoxy system adhesives, they can prevent that are hard to react with the above-mentioned ink, for 
example, silicon begins to melt into ink like silicon system adhesives, and a quality of printed character 
deteriorates. 

[0040] Furthermore, in invention according to claim 5, since it has pasted up with the 1st adhesives of 
the above, respectively, the basis of the temperature at the time of head use can also prevent 
degradation of the adhesives between these configuration members, and, as for the above-mentioned 
piezoelectric device and a base plate, the above-mentioned cavity plate and a nozzle plate, and said 
diaphragm and piezoelectric device, can prevent exfoliation. And since it has pasted up with the 2nd 
adhesives of the above, the above-mentioned diaphragm and a cavity plate are the bases of the 
temperature at the time of head use, they can soften the glue line between these configuration 
members, can absorb the thermal stress difference between configuration members, and can also 
prevent exfoliation. 



[Translation done.] 
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- * NOTICES * 

< JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the printer concerning the gestalt of this invention 
operation taking out and showing a device in part. 

[Drawing 2] It is the partial cross-section explanatory view of the head 1 1 shown in drawing 1 . 
[Drawing 3] It is drawing of longitudinal section of the head 1 1 shown in drawing 2 
[Drawing 4] It is the partial cross-section explanatory view showing the structure of a piezoelectric 
device 36. 

[Drawing 5] It is the table showing the result of the friction test between each configuration member. 
[Description of Notations] 
10 Head 

30 Ink Room 

31 Cavity Plate 

32 Nozzle Plate 

33 Nozzle 

34 Diaphragm 

35 Glue Line 

36 Piezoelectric Device 

37 Glue Line 

42 Heater 

43 Piezoelectric Film 

44 Electrode Layer 

48 Glue Line 

49 Glue Line 

50 Base Plate 



[Translation done.] 
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1 

try -f ^"u- h fc\ tfr 

1?fj&gW|fj)±f4, WIE-r 5>» s/ h^-y K©&fflBf © w 
f4, B&SB-f V? v 5 ^ y h^y K©tefflB#©i&SfiAT©m 

[»*«2]". • fMrtE*2:©«3Bf«l»±, • 
3§W±IC ft 5#j£S5*tH RUB» vfe fr* 2. t .frttfR £ f 
•5 lt*3S 1 KiElc©^ ^ v> = V > ^ y K 0 

[W*3S3] WIS* 12 7^1©! 

«t^5^^fSfcO-e*'9, Tlu!ESfl2'©1g##Jf4, 20 
WfE-T V* S?* y h^y KOftffl^OialJ: 9 t>4.0°C 
Kiffiuvtf 9**S»SUe«r*rt-5 5 2 t 

i l**:tt 2 KHa^O-r^^^aiy h^s> 
Ko 

[ft#Jl4] tWB»l*Jj:tJ { JB2 0S!*jait, ^*°=>r 
^5R»3»jlWt?ifo 5It fctttt t i-5SS*« 1 ft L 3 © 
^i^^lolcgEtt©^ v^y h^s'K. 

ffi^bftS^^^-Si^Sf-T-TfeSJE^Sl^ts 

• hi , 

tttmm^tzs xfrffjeaLZ hits is— hi, « 

tufS-r i'* Show ©SimiBSrfiMfrfraJqJR^fk 

IWBJEmSl^fcitf^:*:/^-- h i, fiWB^+tr^-r 
7"U- h*34t)V X^7° U— h t , WSB«»)|g*J 4 tflE 

T *J 9 , WSESSti«*5 J: Xf* ■* t'f 4 5 1 " h f4, SiflE 
£ 2 ©!g*3Hfc 4 9 «*£ttT^S - t ScW&httm 
jfcJKl ft^L4©V^T;h,;&»ioU:fE4B©^ V^^y h 



[0 0 0 1 ] 

14 £ -err / X/H&» b RJMffl ttfc W V* =Sr 5tttJ LT WJSr 

T, W^-^iy h— y KSr*^-t-5gC*tW©^ 
«*!!©:*:£ $tejBH-*-SW >-*©ti:M*fli0.5&<ffc;«:B 

[0 00 2] 

[i£*©&fl?] -klM V* 5?* y h^y K (EtT> ^y 
SJE^)fc<t9'('>'^Sr/X/v-^bP±aj$-y:5>, vvb*$>5 

[0 0 0 3] ±IEflE«^©^y K©«f^f-ov>"CiaSr 
#fiS LTliiB^-r?). ftfc\ «*©^y Ki*38WK:«5 
^yKttt, S^ttftfllfifc^lHID-CfcSrib, «s© 
fc»fc:*«01fc:«S^5' K©*j5fcSrttM-*-SHSrffly.^ 

. W.^M^ ^fc/E-m** ,3,i6;i6v,xS«S,3r^(C 4 9^ 
*$^T^3o ^777^3 4©TE(^f4, PES 

-f ^u— K3 l^ffl3 5CJ;!)ff^-t;i^ 0 
[0 0 0 4] 3r-t ff-fT'W- h31 1^(^(4, 
^i?^3 0*5?FM$tlT*D9, ^■ J r^7-^C7°U-h3 1 
©Tffit-(4, -y^-Cff^$tbfcy X/WXU— F32 
* 5 S#e4 8(c:4 9®*$ixTV^ 5 , i©/X/i-7"u- 
F32 {c:(4, -i ^9 SrettUi"***©/ X/u.3 3 ^^jft 
$^TV>3. ^fc, El*f3 6©±ffi»C(4, J£m^ 

5 0^Sfi4 9ia0)|fSjlt^5 o ^blC 03 
(e:^i-4 ?td, JEm*^-3 6©Ji®Jc(4, -f>^i30 
rtOW V* ©»»«ttSr««Fi-5*:»0 t 4 2 «JR 
Ctb^T^So ^ErUT, £Em*^-3 6 SrilSS)$*5 
0 2 (b) tc^i"4 5i-, JE«*^3 6©BEmaff:{-4 
3^4^4.9, ^775A3 4 *ST[Slt ©fi^^^ 
2©^tc49-<^^^3 0©2g«asg^fc£;h,5 
1 1 ttC-O^^pjE^^ ^y^iVX^3 3H^ 

[0 0 0 5] 
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(3) 

3 

JI35, 3 7, 4 8*J±tf4 9Sr»J*i-5SE#JW»C|± % . 
3b5iM.m (IttX-ti, 12 4°C) T^9^e^-r?>+4K 

te#?asw± (fetttf« i 25^) .uufcst, ±is* 

S!BJH#ife3. o£9, ^j/KSr«riii-5«-«ril*B5«-M 
U ^ y K©»^ttiS(STi-5 t ^ 5 fflfl 

h 3 1 *5 .fctflE**-? 37 t (O&g&m&i&T-tS t , io 

[0 0 0 6] ±xB<Dj;5»-» H^f^u-h 

3 1 , /X/U-fU— h32, ^777A3 4, ffiUfit 
T-3 efcitJ^-^u- h 5 Oti, ^rtb^S'iSW 

5„ #K*t^f-f^i/-h3 l ©(KtBaRfllftas* 25 

XlO-H'fcSOlCMlt, ^777^3 4 ©SUBS 20 
4S*tts 2 x 1 o-6T*fe?) . W*fctt**fcSS*a**> 
So LfciSct, ±IB^y K*s, t-^4 2(dJ;oTiP 
» ±E^3S^»©Hm»c «t 9 , ^77 

7A3 4,*3m^er^7"W h 3 1 Ictt, te©*J& 

ft, ^777A3 4i*f ^T^7"l'-h3 1tlt 
«^3S*"*-5 t , ±E^777A3 40fii«tt^ 

[0 0 0 7] ^^T% #3gKf4, ±K6Lfc^H?r^-r 
14, ~y Hfc*jfc^*#^W©*^«*il©*#3K: 

[0 0 0 8] 

Huis-r ^^*rtj©-r vy ©»i|SR«sr«i*i-*ipj»#a' 



v^y h~>y K©fi[ffill*©!lftSr«*.SaAT^f7^(E 

&i~z%i<Dm!fMK£yigmzhxt6<9 , jobs*© 

*#*#v*mjfc»H-|B]±tt, tWa-f^S?*?' t^y k 

[0 0 0 9] §S#gi2KfB*t©3gBJ-T?f4, W#« lfclE 
«©^^-^j/ f^y KKfcwC, mJlEJg 2 ©«##J 

[0010] ft*« 3 fcfB*©36?l|-Ctt, tt*« 1 * 
f4 2.tc|S4g©-f v 1 ^ y h-^y KfC*5l^T, flfffEf? 1 
©«*?fij(4, 1 2 7 < C«±©?£^T*7y7^te#-t-2>t>© 
T-fc 9 , HUf2|g2 ©S#3df4, BUlB-f X* V 5 ^ y h^y 

Kwffi^^fOjaSJ; 9 t>4 o c c^±{£^7y7^te^i.S 

[0 0 11] HI#3S4K:|Bii©38Wett, «M0«l4^ 
L3©V^T;h,a»loK:lE4&©'f':'2^:E y h^y K»c*5 
v^T, ttrfE^l*5j:t5^2©«#^J»4, 3uK*->»«# 

[0 0 12] «*3S5(d|B«©^0jT*(4, lf*«l^V^ 
1 4 ©t.^i* tb*» 1 ot£fE«©-r v^i y y K(C*5 
^T, KflW^'>xy h-y K(4, ^©S 
»«©— ©ffiK:Stf*»tfeix-C*s9, BEmtmAtfi©£E 

T-*rlWEfi»«©Stf*ffi £ ttSStiWWE-C^-fS^- 
— Hi:, tulEfii!)«©«&©B»c5t^lt fetuT*5 

. d. ,..^©,jgfb.tE©^}cm-3^a*?^is . 

rtSB $ ivtc =3? v e^' ^ t>- r H' £ ;< : r © ^ * iff- 
it / Xfls&wjSt. $ Hfc ; x>v~f- v— v h , • atriE-Y v ^ m. 
±mm<vmi&Mwz x <o mat, $ ht ; *s t> , tuiEji^*^ 

■tivPJxHriESS 1 ©««fflic «t 9 S *vc*i 9 , SuiS 
[0 0 13] 

[#ffl] Bf*qil*^U5fclE«©«K-Ctt, iEW^ 
^ v'^ y h^y K*«*-f-5*»©.«ia»«-© 5 *>, M 

h^y K©{efflBjr©ja*Sr«A.*a*-e, Ty^^te^-r 

511 ©»»Jfljr «fc 9 SiiTfe 9 , i«S^©^ 
*#V«fiJl«fiP±tt» ilEW^^v'iy h-y K©tt* 
ffl^©?£S«T©?aSt?, ^f9^jE^-t-5 2 ©««?fiJl 
X V m% $ tit V * 5 fc * , m 1- ©»3»*Hc «fc <9 $ 
:HTV>5«^jM-|Sl±»4, ±IE< y f^y K© 
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5 

[0 0 14] L/0»k, IXm/t's^v Y^v K<D{gffl 

5 0 Lfc^oT, ±IE-0-y y K©{£/BB*fc 

fcl^X, ±IE«j«»t*WfcJ*fc5':*:* 
Lfc*l&-XfcoXt>,- ±l^tCfc«MMflK:'.fc 5 , ±IB 
JRUS^Sr'KiRi-Sr t«ST?*5*:«>» ±EflMt*Mtra© 

IftO^-fkSrKJhU-C, ^y K©EP^n 0 n «£is5#5 r £ * 
•e#5. Lk'jioT, — y KOB^.ttJa^tfRJ^fifttr" 

[0 0 15] ft#JS3{tlE<&©3§9§Xf4, ±12311 

i©gf*#J(4, i 2 7t«±©iiie^;(f9;*<E»i-3t> 

©X*>«9, ±I£3fl2©g^riJf4, iW^fxy^ 
y KO{6fflB*©jaiT J: 9 t> 4 0 c CW±®v^7^te^tfi 

XjzS^S i 5 Sit y Ka>4feAl*cD&Atf i 2 

fcft<«j««tWo*(i«rK»JhU ±E»2©«**ltt: 

[0016] !t#^4 fC|E«©3§Bjm4, JtEJI 

-., , • jjE-fe tfcfc im&j tf,,.^.y => 

*#]©4 5^, -O-^icvy ay^itSLT, 

Wfc'£lt1-Z<DZV5±-fZ> E t #X# s- 0 ; 

'[0017]'S6K, 5 fclBtt©«Blj-eM\ ±S2 

- h to x / x^ w— h i , iitrfafiiMK^ <fc zfs.rn.rn 
t±i4, *h?fr±mmivmmm\z£<9igm£nx\,^ 

14, ±lEJS2^«#»fcJ:0«*£;h/C^3fc«>, 
[0018] 

*y h^^Mro^y^yij/ hxy v^KffiVMbHS 

X*7-EP^5rtf5*9 — C^yv^y hXy V* 

t, xy tn&f^rs) K.m^bihZ'Cyfi?*. y v 



(4) 

*1\ ±E^y ^.0««teov^-Ctt?8i-5. Hi (4, 

±157° y <o tti tx^i-^m^tiElx 

[0 0 19] HI 1 J: 5 fc, ±fEXy Vy-ldKi, fp 

Kl O^RttfeftXl^S. rwfP^y Kl 0 
(4 S ^ a^a— < Kl 1 , 

■vtfv^>f ^Sreta-t-S-^-tfv^ffl^j/ Kl 2, v-T 
WVySretttJi-S^TVffl^ y Kl 3, feitfX^y 
y^f v*£ntttJl-5X7yy/B^y Kl 4ia»fe#j*£ 
10 it5„ 3-^y Kl 1 fti/^Ll 41CJ4, @7FM>-^ 

[00 20] y K 1 0 tt\ y y 2 1 co±»d 

§t$tlT*3!3, ^O^r-t y yi?2 1 IC»4, PPWJffl^2 
0©*S^|o)}c|S(tfeixfc^-l' KW2 2iSffiiS^XV 
-5„ =^^yyv?2 1f4, ^ K«2 2»i»oX J ErOT* 
JdR^ F- 2 3 \Z.W <9 W(t ?>iXXS3 <9 , * 

©^liffi^/V h 2 3 (4, ^e-<? 2 4 <OT p — !)25 h 
ixXV^c oil y yi?2 1 14, ^e— ^2 4©ls] 
20 mz. 4 9 , KM 2 2kftoXPpa9ffl«2 0 ©#S*|6] 

[0 0 2 1] *fc, ^ Ktt2 2lCftoX-?:©T*tC 

»4, m&vxyyb (sm ^ws*tfc*-f5 >-^^y 

y h2 6*Rlte>HXl^. ^t^S'^2 10i 

ffiTSBK'tt; ^-T5>-y^y s/ b2 6tCPp^ttfc^y y 

|d4t)[H]^$H?)*&l5n-7 (m^BS) t, rro^ffi 
n -^. fcMfcR^b.^^#$.^ n.^.2^.=>.-2-.« t ©|HJ, 

[ 0 0 2 : 2 ] > JtK;' l 4^ S> K 1' 1 jfejfVt?l'-4 ©#JS»CO 
v»X0 2*^1.13 4 Sr#figUXfftM-t-5o #—5/ 
Kl 1J&VL1 4<D«jf(4 v -ttu-e^CX*)5fc«)> 

r r. xf4^y k 1 1 &ftmzmw-tz a m 2 14, ~-y k 

0 (@l:#fiS) icM[S]-T5ffiXfe5. 0314, 02}^ 
-t-^y Kl 1 Srffi!lE*-|6l^feafc»fffiSXiboX, 

ha^Sr^BSux^i-troxfcs. 

[00 2 3] El 2 t^-T4 5 f-s K 1 1 df4, V 
40 y SrlR^-rS^O-f^yS 3 0*sta:»t 

b^Xfct), =S-r>-yS3 0(4, df^f-^^^U- h 3 

1 }i4oX-?:^tutt§!Jb^XV^ 0 =&-<>-y^3 0io 
1 4U«#=3f-^ t'TW h 3 1 ©Tffi^f4, ;X;vyi/ 

-h3 2*s»*JB4 8i;:J:oX**SJxT*J9, rcoy 

X^T" U— h 3 2 (4, V y 5r Ptmi" 5 ^© / 

3 3 3JSSa?^J*$ixXV>5. ^13 0*3 4tJ«=S-df. 

O 3 4«13 5»ClJ;oX^$^X^5. 
[00 24] *fitO»iTJI4. ^^^130 

so (i, (a) {Cfcl^X, <@0. 2 2 mm, iS $ 0 . 1 
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5mm-C*fc(9. + ■T'V— K 3 1 fi, PESti 
!?,.*@0. 11 9mm, 5 mmiCff^&i^T^ 

So jX^-fV- Y 3 2fi, ~vt-/i<X*Ml&£U> 

T43<9, /X/l-3 3©Tffifi, Ei5 5/i mtfc5,, £ 
b(-, ^777^3411, 77'5 f^-f^AICi^ 
9 M m(DJi:^.iC^$^.-C*3'9..»«^«ii> 2 X 1 

o- 6 -efc5o t'7^i'- F3 i roHMga#.ifete, 

2 5X1 <0 ., y h 3 2 ©i«3l#$: 
fi, 14X1 0- 6 T*fc5o 

[0 0 2 5] 0 2 <£ 5.fc, ^77.7A3 4«± 

^^3 6^5, MI3 7K,£oT«»£*VC*S<!), 

m*T-3 6©±(cn, ffm*^3 e.sr^-t-s^-^^ 

1/— h 5 0*SgE*S4 9(Cio.T^$^T^?)o * 

fc, rro^-^^u- h 5 o©t£7f^fi, m3^^i-i 
-YV*«EA?L3 9itr^i-5-7-*^K7 p ^- 
h 3 8#ifcttl7k*uT:fc9, ^ V>SEA?L3 9©T*t 
(3, V-?^3 0^iljirr2.-7=*-^K4 0d5^J5fe^ 
tbTV^c Site. -#jEm^3 6©±ffi(Cte, -fi^S 

3 o \H ©^ i/t ommvit&z&ftirzimm^mk lt© 

4 2&nttbtlX\,^Z> 0 I3m^41 
-C^-TgC^, SttSB, oi£!9, J3Efl?!iT-3 6#, je^; 

[0 0 2 6] ftfc, *HJS;©ff^T-»i:, SI 2 (a) iZ& 
V^T, JE«*^3 6J±, JEm**^-. fcirx.fiPZT/«eif 
. (£«fc9, HO. 0 8mm, J¥^0. 5 mmK^f&i^T 

(i, 0. 3 3 9mm-efe«5, -< ^JSATL 3 9 ©E^ 
, (±,. 2.- 0 mm^S.^^fe W?KS*6r/fc'fc.4 0.©^. 
1. 5 mm, t§(12. 0 mm"Cfc K> , StttC 4 1 
©i|jgfi, 4. OmmT'fcS. JBEfiJH^ 3'6 (D^SH&gc 

(±, 2xio- 6 -efco 1 ^-^yu-hsoroiKSffi 

»tt, 5X1 Q-ZX'hZo 

[00 2 7] ^13 7^ 48*5<fctf4 9 Kfi, #7* 
te^ST g = 1 2 7^©=^i/^g*#J£ffl^5o 
±iB©<fc?fc:, ^775A4 7*5j:T/JE«3i 

^3 6<Dmm^mmnmcxh<o. ^wr^-f^-v 

3 l^itf/X/Vz/W— h32t, ]SMM=?-3 6*S«fctf 

-<-^r u- h 5 o t <omBimm-t3m<Dffl$ 
amu ^s/Kaft (fct^tf, 125*0 ottjc** 

[0 0 2 8] «*S 3 5 tr£/£i-«*t*ai <h tt 

fl3B#©^s> Kffl* (fctitfi 2 5?C) J:H4 0tE* 
-MSl^iSJ:, fcix_»;£7-9!C©t>©Sr.fiH>5 0 oJO, 
±iE© <fc 5 fc*-r-f:7V— f 3, nsxxf^^ry 
5 A3 4(1, < »«f -0 , *#*JKUS;*J© 



(*125t) © t i T'^/7 7Kf tttt r t 
Kit), ffittJ$ttttffl£9B£ SrSSMJl UT«K 

fi, , 2 0 m m©J|^t«t5 CH\ ^«WPW 

*t>H*u^t#^*»ofc. $b(-, x--x**simm 

• [00 2 9] &t£, ilBEWfc-^S.qottJtKpo^TBI 
4 5r#fiS,LTSiBJ-r5o [214(3:, BEWIf^ 3 6 OWiiSr 
35%ir»»WfBBRWH-e*>S. EMd^-f-J: 5(-, ff^iS 
^3 6tt, ffi^»-ej|?fi!tSia,.fcB6Roffi«it4 3 t, 
Igl^OflM 4 4 t Sr, JEm^4 3 <D^@ 

jjHn*ffi7Lx&mz.mmL.xMi$.&}nx\>^z> a m4xn 

*HSU"Cfc5*s, ■ .Hilfca:, . 1 0liV^U2 0iOSg 
*jtt/£o-C*Jt), MSSffil-(4, WaBSS-4 5d3J:C54 

4 3cDff^-(4, $13 0 nmX'hZo 11144^ 
SBE®6I4 5*5i:U«4 6f±, (ffi7 0% 

/<7^^3 0%) tJ:9» 24^13/imro*^ 

[oo3o]$ feK, *l«g;©»ffi-c*(±, ±15^ t 

LT, ^7 7-f>-^(D!7-y^^iSr^^i: L, A : 4fcffc 
. ^56" C^CV^L-5 8° C, 8l,S6 9 0 C4^L7 1 
*C, B : mtM.6 2° C>fcV^L.6 4 0 C, S^7 6° C 
L 7 S'CX :. ttM^:G.il«.U8..fr° C-. ffi! . 
30 ,S9 2" CftV^L9 4'C©5*>©^-fix* i: £r, 7°y 

offiim-e©ttS (tct x:(±; 2 -^5 o 6 p sT: m " 

[0 0 3 1] ^rbT, m^L^i/^s/ KJ§Mbla]Sga>fc Jb 
1E#m«Il4 4fc«flE^EPJP$ir5t, #iEm^4 3(c 
BE«SD**!*C, P2 (b) \Z7frt£o\£, ^777 
A3 4^Tf&)#©fiW-«f*U -f V^3 0dS*PJE$ 
tu-C-O^^/X/kS 3*^Pta$^5,, 7^*3, 
Kl l^^Ll 4Sr¥3fiT'IEt(j$ii:-C^©^^fi : 5 
40 <tb.\ *^yKlliV^14 SrSSS^ UTig» 

[0,0 3 2] WC, iiB^-yKl 1 5r«^-r5«-«^95 

©P ZTJaiO'T^^-^SrffiV^c,, ^LT, 2 OmmX 
2 OmmOfirE S^tS© 1 ?*^, 5 X 4..0mm©T/W5 
so ^©.PESS^WEPltcy^-t-SrfR- 
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9 

ftlt, ■t<0!7-)'-y-Sf§|3S»)«fe#^«tt), 7 0g©3l 

[0 0 3 3] T/V5-fS«©±ic:PZTSffiSr^ 

t LT(±, T g= 1 2 5VU±<Dh<D (iST g) , 8 5 
° C4ViH2 5t©i© (fTg) x 8 StgTOt 
© (fiTg) ©3?«H£Jl#-2 0 ^mWfyi^y^L 
XM^\ 12 5°C©t&^S:l 3 2. 5B*IW{IM$Lfc»£- 
i, 12 5 0 C©3JPi&i:^)fi2 5^— (D&t&ftmt *&.9t 

[0 0 3 41 HI 5 OTSiCiS^ Of*, fiW^tA/i" 

v «jWttW©ftf K«v ^ i i , -6*5, -TV 

'■ttv tfv^te^ffig©^-^©'^^^^. ^y K 

[0 0 3 5] r<D«fc 51^ ^y KfcflMM-SSWiW::* 
$ t> LV ^7 *te£i&*©g^f!l V v 3 - 1 1- & 

SrW4$t5^ idS-C#5 c LfcaSoT, -t©^y KSr 

[00 3 6] 30 

' [JBW-<DS«rj|Sl ■SS±B3&l;l£3i ?£M*ttr%fr * 1 5 fi 7 ■ 
iE«©3§W-Cfi> -tlEf v 5 ^ y H^y KfcflWSi-* 

y>9 V*. y h^y K©ttffl«f©il*6lT©ffl«-e, # 

JI!l©««afcJ:91l»*'«-CV^*«iW»WISI±tt, ± 

>9 v 5 ^ y h-^y K©^fflBf^*JV>T, «*#J©# «o 

X, 'f^^is' h^y K©B^tt*5J:t/-l'>'^©ettb 

[0 0 3 7] L*»t>, JbE^^i'xy^yKOftl 



i0 

««SrRjh-'t-* £ i 5'. 0*0 , igKrt£©Jg»# 

■Ct-5. Lfc^ot, ~y K©»^tti3 «fc RWgfC& 

[0 0 3 8] m\C »*«3t|E«iO»We»±, ±f2fg 
l-.©*MHHtt, 1 2 7 , C£A±©tl*T?^9^te»i-a'b 
©T'fc!9, ±f2^2©g£##Jfi;. ifrf^^jrK 
y K©ttfl3l$©a£ £ 9 t> 4 0"C£JLH£l^;*f 9*lE£ifl. 

XM<<&& 5 fcir^fJ^y K©&fflB#©?fi£# 1 2 

t * < maftmrnitimtrpjiE w ±tsm 2 ©«*»j« 
•#7 x?xm&tottM<D&&t>m*mitsi.irz 

[0 0 3 9] *fc, ^*3S4^fE«fe©^Kt?»4, ±IE» 

*?PJ© J: 5 y^lc^ y 3 ^frmiti Lt, fp^fi 
S^^ti-5©Srl5ih-r5 r t ^T'# 5 0 
[0 0 4 0] |«*:355(cfS«©^BJ-C(i, ±IE 

'ffim^^*5 X T3^<-x y u- h t % ±|E# ^ iff 4 zf u 

*fifep?«-K©f8«S^IISri»ilXUTf(lfilSrl»lh 

[HB©fBl^*JjlW] 

© 9 tti UT*-t-*MM«BH-t?*)*. 
[02] HI 1 IC^-t^y K 1 1 ©<B5^WtffittMB|-Cfc 

So 

[i3] |H2^-t-— y Kl 1 ©8if^fffiElT*fc5„ 

[HI 4 ] JE«jH^ 3 6 ©*j£3r^i-gC#Wffifft^|g]-e;fc 

•So 

nasi &mmmw<Dmm&&<oi&&ttir&'v*> 

1 0 ^- 5^ K 

30 -fy^i 

3 1 ^rt^T^U- h 

3 2 ;X;^U- h 

3 3 / X/l/ 

34 ^775A 

3 5 

3 6 JEm*^- 



ftHf]¥9-141848 




[05] 



» 1 











12 5t«tt 




t 2 5*C«ft 






o 


X 


. ® 




(85~125r) 




X 


A. 




(8 5UKT> 


A 


o 


A 


O 



l&ftB) ¥J*1 5¥3J! 2 5 B (2 0 0 3. 3. 2 5) 



[^M#fl W9-14 184 8 

Pi;ia] «9f 6^ 3 0 (1 9 9 7. 6. 3) 

^tBB#?F^«9 - 14 19 
[ffllff] W¥7-3 2 6 5 4 8 
[flHB<NfflF&ffiJI5 7JiK] 

B41J 2/015 
2/16 

[F I ] 

B41J 3/04 103 S 
103 H 

[ftfflSl¥^14¥l2flll 0 (2 0 0 2. 1 2. [Jl*95] ttME^ V'* S** y K^y KttU iBSMR 

11) . 

-4.1/9 Y-^-y Y mtiL\zWoX®m&&fc£tiZ £#fc:» / X.Ms*h£y 

aflE*ttASaft-C^7^<B»"*-*»l©Sf3W!lcJ;'9 T*3t), IWEiRib«*i J: tf** ^f-f Ml, SfrSS 

mmzftx&y. mmmm<nm&±%\<mi$.Mtm± wi2<D&mmzxvm%ztix\,^z.t*®'®t-fz>n 

fi, Striae ^y v 5 ^ y h^y K©^fflNf«Ota*EAT©a ^l^^L4(OV^Hd»lo»cfa®OD^ ^^^ccs/ h 

[« 2 ] HUE3I 2 Qttttffitt* JWMHS©£#«& ■ [00 0 1] 

5if*35l KlESfetfM v^y K~-y K 0 £n±fflUTPpeO£WJLd>'*'^y K^y KffcoT, 

[91*9(3) StrfE^ 1 ©S^Jllx 1 2 7*Cet±©m- W^-^j' l-^y KSr#J*i-S*B5ttWO««g«* 

WHM^W^v h^y K©fti^Oifitin4 0°C Sltis^itct UT^ii^ t,©(cBii--5„ 

EA±ffi;V^7^tetfiSS;tt5 t>©-C*>5i [0 0 0 2] 

*fc.t±'2f::IE«0-0'^^*y b^y [«*©fi£«ffc ■ -hIEW vy y K (EiT> —y 

K. ¥tltMFP-Zh t Ltd. /^V*s^$*tfcW>'y^ 

[ff#54] 1 J;«j|'2 *>8Mf3W«u rtl£*nMI^#JR»t^^t^ *©!8iat^«rAt|b 

^*Wt»t?*>* r. t &4mk*ZSIt$.r& l tt^L 3 <D XtiamirZ - i .-9 ,^fc%3T£ ^©^J&KJ: 

^-fJx^loJclEigcD-f'V^v'^-y h^y K„ <fet> <f V3'^/^>&*ai*5, t>*?^>5 
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■ 1 

-biE-r ^ i> so &m sr ac-f k $ t / x/ua> e> -y > ? & tt 

[00 0 3] ±|EJES*S:«5^3' KcoW^tco^-CElSr 
9, 0 3 ft B2fcSW^y KSrffllE*-|Rl*»6>afcSl5^ 

•fffittWEn?**. y^777A (igib«) 3 4it r 

*$ht^5„ ^777A3'4©TItttv PES 

[0004] *^fcT7M:/U-h3 lrtts, ^o-r 

©TffiSifi, = ;y^T-^J$£ftfc/X/v:7V— h 3 2 
#»**4 8fc.fc9SMfS;h/-0*<&. :©;X;v7i/- 
h 3 2 Ktt, is? SrPtmiT5S^©/X7V3 3 #J&fc 

3 6 ST^JS-rs. T/v$ •^•C^JEfe^^fc^-xT'u- h 
5 0^$14 9\££9l£&£tlX^Z> 0 ^Mc, IH3 
td^i-J: JEm*T-3 6 wiffitcfi, -fy^i30 

, A«4**0lftlfc^*JM«*& fc #-.4,2 
ttfeiX-CVS. -tLT\ JEEm*^-3 6 £J§gib$-e5i, 

-H1'2- 'f b-HcSH*5e-5"Kri ffimi??^ 3 6<ojBEm^*»- J: 
5 9, ^777A3 4^T[*l#©i!!itt^i 

[0 0 0 5] 

S3 5, 3 7, 4 8j$*.XX4 9*Mf8.-tZ>&mma*. 

hzi&m (tzttite. i2 4°o x-jf7xm&-tz,&m 

^K#, t-^4 2{Cj;oTiP^$n-C, ±IE#7* 
(fc i3.fi, I2 5t) KfcSi, ±E85 
#^J^^7X^bT$MkL, s*Mut*s<sri-s t ^ 

a s fc5o 4#f£, ^777A3 4i> ^f^t'7^/1/- 
l>3 lJait/EEmsR^a 7£<0ffi#«aEasteT-t-5£. 
*©«B5^0PW4i»<STi-5fc«>x ffiWRT- 3 6 ©JC(t*s ■ 
ESHcy-TT77A3 4^e^*tl!fc< *oT-r V^© 



(2) 

2 

[0 0 0 6] —73, ±32fi(DJ:5tw, Ht'7-f7l/-h 
3 1, /X^Xl/-h3 2, ^777^34, ffiH* 

^3 efci^-^^u- h 5 oil, ztiifivmttztt 
WxMl$.&tiX^5frib, WUW>MK» f Ztv^tigte 
5. Hl^ttf^7l/- b 3 1 OgMftRftfttf* 2 5 
x 1 0-6-C*>4©fc*frLTV y-T777i>3 4©iiI 
2X1 0-6T-&9, P?*»w»4*fsr>fclS*^fc 

7A34fci0#^fr-f^i'-h3ll:it 

^777A34i:+tk'f^7'W-F3 1 t(±, 
»fc««EL*</j:5i:^5BUB3Pfc5. o*9, ±|E*I 
*aS«*i-Si, ±B^777A3 40HB«ttiS* 

[0 0 0 7] trt, *^BJfi, ±»U*:fiaiSr**i- 
[0 0 0 8] 

•f s yx/ut mm-r > ? mtmmm^. a m±* * 

y \*<o&m&<oMm*mz.5mMx*tf<7xm&-rzmi 
[0009] n*gi 2 icia«©^B^,-e(i v it ^ i ^ie 

[0010] lf*«3 {CSE^©^BjT*tt, st*3l 1 
it2\zmm<D-0^^^y h^y K{C*5^T, .WfB» 1 
cD^«^J(i, 1 2 7 0 CW-h©iaST*777^^-f-5'i>© 
T?fc9, ftife^2©S*^J(i, IWB-f S"*S?*s» 
so K©{6fflNr©tafiE±9 <>4 0 < CJW±ffi^^9^te#?fiS 



•t 
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(3) 

3 

[0 0 1 1 ] |Mtfl4U:|BfW>$SSIlT?tt* ft^ 
L 3 ©v-fix*» 1 olcfEiB©^ ^ v 5 ^ s/ Kt-*3 
v^X, tine* Itfitf* 2 

[0012] |f*JS5 fcfB*fc©«SH--T?tt» W*« 1 ft^ 

L4©v*Tftd»lolc:lffl&©'f , >'*^3:s' h^y Yfctd 
Ib«©— ©ffite®ttttk*vr*5?K EESOTKRtfrwffi 

44^/^— SS^^-CfcSffiWR^ix £©£E«* 
^u-— h £ , fl*Bi6ibtK©te©ffiiwBifd-tt b fix is 

£;ft,*:=¥-¥ fc'TMT'V— hi, £©=** ff-f^u- h 

1 ©***!££ 9 «*S*t:c*J!K HrtB«»S*JJ:V* 
. t-7 1 -f X u- K lis IMS* 2 ©&##J (c: «t 9 * H 

[0 0 13] 

item] w**iftk^u5iciB«o»WT?tt» ±M^y 

S*l©*Jt«fc«fc9 8Mlr£*vr:i8 9* JR«?K*©S&&s 30 

mmovsM&cromMx*. 2 ©i$i*#] 

9S»£*l<T</>3fc«>, 3ll©1g*#Jt::,fc9g!*£ 
*bT^5*J5Wtttl»J±tt> ittYv^^ay h^y K© 

WH±©*»8MEjWSTLT» -f ^y*? hT K© 
io 5 ^ v^© stmtt«*s^b-t-<5 o *• KJti-a 

[0 0 14] U*»1>, ±E^^^*?^yKOtti 

5fc«>, *©*2©tt*ffl»c:.fc9##£;h,T^5«/*tt 
ttHflfctt, #5*^fcJ:9tt4:fcLfc«*Jia s JI&fc3*i ■ 
-So Lfc#oT, ±|B-f ^S?»s' h^y K©««*K: 

LfcS^-efeott^ ±Ettfcl/fc.SaBHfc.fc9» ±B 
*Ufitf»*®il3l-*-3 3 JtlBflteMMfM© 

ttro^MtSrBSlh Lt, ^ s> K©^^SC£rift#>3 - £ # 



4 

[0 0 15] R#qi3K:|Eft©*91?tt» -tlEjR 

1 ©&*#Jf2,. 1 2 7 < CEt± i oa*^5^te»i-S'b 
©-C*>9, ±IEfg 2 ro^#^Jtt, iffi-O^^y 
y KOttJBttOflUEJ: 9 t>4 0"C£Jl±tev>^f7^<E»ia 

Starrs fc©T?*>5fc©, assi-s^w©**©?** 

T-xB^S J: 5 fct *.ftf^y K©{6^B*©lt«*s l 2 
5^<D*-£-^lis ±|EJR l ©&*#J(i#7*i»t-5 d 

[0 0 16] M.#5B4tel5*©$59i.T?tt, -tSEJfl 

i*5«fcU<Sg2©1g*2iJfi, ***4^R*«JI!if«)*it 

[0 0 1 7] £ib{C, »*qi5K:e«©*WCtt, ±fS 
fl-M©**JW©se-ffcSrRih LTfildSrBSit-r 5 r t ^X 

K«effi«p©ias©t>i:t?> ^n^#^gi5*tra©«*€Sr 

[0 0 18] 

■vf ^ y. h K© Iffero^y? Sretm L ••' 
±E:/y ^*©«M*fco^TtMl1-5. Bill. 

[0019] 0 1 ^^-r «t 5 ±ia7*y & 

« s -fctn— ^^^SrPtm-r5^^n-ffi^«y Kl l N 
-t-^V^^^jJ' Sroittii-S-^-tf^ ffl^y Kl 2, v-T 
W^^SrPttai" ; 5VT>'ffl^s' Kl 3, ia.tt/T'y -y 

*fc> =S-^yKl 1 *V»bl.4JC»±-,. 

bnx\,^z> 0 

[0 0 2 0]. PP.^;y KlOli, dr^- y y^2 1 ©±(- 

.0 ©Jft^llrtwIS^ bUttJ Ktt 2r2 *s#ig$^T V ^ 
•5„ y s/^.2r.l£(*,' hitt ; 2;2 <ofe\oT^©T^ 
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5 

KRtt hftftWfr<fl' V 2 3 fclft V tttt fettTfc •? , 
©ftffi-^t- H 2 3 tt, =e- V 2 4 ©:7°- y 2 5 
tbTI/^o o£ t) v dr-Y y 5/^2 1 li, *2 4©[e] 
<EtJ:*), itf-f KW2 2l^otWJI«2 0(Di*|S| 

[0 0 2 1 ] if-T KW2 2 fcifto -Ot©T#Kl 

ttv 1£lfc©* y s> h (gffi) 5 y 

* h 2 6*sgS:»t btvct^. =*-^ y l ©litr 

®T§B^fis *w 5 y y v 2 6-fc8i**ufc^ y V 

*. tt*J, Ott, (m^BS) 

D-7 tMl-K'JtfetC/cif 2 8, 2 8 £©|ig 

[0 0 2 2] #-^s/ Kl 1 4©*it{£o 

^^TB2*^LH4Sr#flHL-CttW-t-5. fc:fc\ fc^y 
Kl 4©#3tf4, ^iveifcl^DTNfcSfcft, 

i logB^gsiSiMia-es,?), hbst***;. H&Miitt2 

0 (Bl#l) m»|«3-f5B5-C'*)«o 0 3li v 0 2fc?j* 
ir^y Kl 1 Sr<Bia5*lfil^fefl.fc»fffiia-e*>o-C, 

[00 2 3] 0 2tC^-f-J;5^, Kl lKfi, -T^ 

bttT*5>9, #-Y V^^3 Ott, Jf't^f-f/l/- ^3 

1 fcioT-tn-etutt^I^HTI/^. ^^13 0*5 
imtfT^/l/- H 3 lOTSt'tt, 7X^1/ 
— h3 2iS»3tJl4 8JCJ:-o-C!ft#S*L-C339, :o; 

^^f^^^KS'l Witliietas* 77Ti 
[0024] ;fci?i£©^fl§-ci±, -fy^^30 

fi, 0 2 (a) ICfcVT, ISO. 2 2mm. i©^0. 1 
5mm-efet), ^t^ff^l/-K3 1lt PESlii 
9> <S0. 119mm 1 f*2. 5 mmt^J&^tbT^ 
?>„ /X^7°u— h 3 2fi, =5/^PT*^$tb 

T*5!3, /X/V3 3©Tffifi, tS'5 5pmt*5. $ 
bfc, ^ T 7 7 3 4 fi, 77^; FV-f/VACJ:!), 
9 vm<DmWZ-Bj$.£tlXiSQ , f»SW£»f±, 2 x l 
o _6 T&5„ ^+fr^yu-f3 i©JRUB9SflMR 

fi, 2 5 X 1 0 - 6 --efc <5 „ / X/V/l/- h 3 2 ©HSJiS? 
[00 2 5] 02 IC^H" «fc 5 t£ N 777A34©! 

1^3 6®±l:it JEm*T-3 6 ttft-fZ^—X.?- 
h 5 O^if 14 9 CioTSi$ilT^5 0 4 

fc, ;©'<-7 7 , i/-h5 0©^[:ii ) El-3{r^i-«t 



(4) 

k-* 4 2^t9;»tbixTV^S. B3fc*S^T4 1 

[oo'2 6i-'4s, ^mmmmxit, 1212 (a) ic* 

10 tCi»3, tSO. 0 8mm, Jf^O. 5 mmtCTf^^tvt 

ft, 0. 3 3 9'mmtfc'? , >f ^SA?L 3 9 <D\gM. 
tt, 2. OmmtfcS, ;v K4 0 (Dgg 

1. 5 mm, <SI±2. 0 irimT-fc 9 , ffi^gP 4 1 
c0*Sfi, 4. dmmffc'5, ffffi*-? 3 6©f^0»»lc 
- tf\ 2 X 1 0^ 6 Tfe9, x-^7"u- h 5 OO^IggS 
#Sll-5X10-6tfe5„ 
[0 0 2 7] tfl3 7, 4 8fcJ;l?4 9IIfi 1 

te^jfi-^T g = 1 2 7 < C©i#:3f->5R^;V#J£ffll^-5o 

20 of!), _h|H<D«t5t, ^777A4 7ioi.XfB.nm 
^3 6©|R»K«-*ttlB|-C-e*>9-, ^rtff-f7 , l/-t- 
3 1 *S«ttJ ? /X/V7 p U'— H3 i 2 t, JEm*^3 6*iJ;tf 

-<-^^u- h 5 0 t<DmB3mmi*3fe(Dfflz 

SttU — s/ Ktaft (/c^tf, 1 2 S'C) ottlcti 

fflBf©— i/ 'K«ac "(Tci *tfl-tSt) f i *>• tr4 O'CW 

±iBOJ;5{-> t*7M 7°^— K3 Us&xffJT? 
7A3 4I1, SW»9I**s*t<»4 5 v *#*JI!US*© 

fil2 5°C) Oti^7^te»$*tWt$-f5ri: 

JW»±, ±IS-f t L»< , 1t t jLHT, y = 

[00 2 9] ^(C, ±IEJE«^^- 3 6 ©fllSfcot ^TEl 
4?r#fiB.LTtft0J-rs„ El4tt v ff«*?-3 6 ©«5g^r 

^3 6(1, ff«W<S|.-e»J*$ll/t:Bt*t©ffi«ffll4 3 t , 
so M«©m®^ 4 4iSr. E1R4 3^S 
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(5) 



7 

«5tt^oTt59. M^ffit-rt. ^^4 5*5^4 

$Sffi®tS4 5&4T/4 6lt £8^7^? A (17 0% 
^VV^ASO^o) ^4 9> 2t£\ l ^3 timOimWZftt 

[0030] ^mm^mmxn. ±m-(^?k 

LX. ;<9? 4 y&<ny y? ^Z^.f&'ftbl,, A io 

,&5 6"C/i^L5 8°C, ®!,£6 9°C&^L7 1°C. B: 
2°C&l^l,6 4°C. MM-7 6X:^^\>7 8V. 
C : mt&8 1%V»L8 6X3, 2°Cftl^L9 4 

(fctitfi, 2~50cps) , mmmt). fP^'&<D& 

[0 0 3 1] ^tt > El^b^Ct^s/ K^tJ)ls]8gd^± 
IE=§-m^4 4 JCSffidSfWlP^ftS t . #J£®Jgl4 3 \z 
mmm^^C, 0 2 (b) \Z7frti: ?<<Ty9 
A3 4#Tfa£W,£MfcU:^ftU -T>-^^3 0*S*PJ£$ 20 
ftT^>-y^VX/V3 3*>fei£ttS£;h,5, ftfe, #~y 

Kl l&t^Ll 4*m&xmWiZ^X%L&<Dft\tt'no 
y Kl lfcl^Ll 4Sriia:^il?bTlEi!)^-& 

[00 3 2] ^(d, JilB^y Kl 1 #*HMB 

•»B?!R*o2feJS/h*iv||tfiRfflj«-o«:*ibT, flEWtfl. 3° 
cDPZ-T^tfT^^SrfflWCo ^Ut, 2 OmmX 
2 0mm©P E SStgOip*!-, 5X40mm©7;H 

f<ttt, *©!7^-&§|g9fi;ta#k:4«5, 7 0 g ©§| 

[0033] sfc, T^a-mm<D±i l cpzTmm^m 

£LTf±, Tg = l 2 5°C^±C0tO (STg) , 8 5 
t^^Ll 2 5t©t© CPTg) , 8 SICETF©^ 
(fiTg) <D3m.MZW-%-2 0 (irat^^yey^LT 40 
1 2 5°C<DiBg£ 1 3 2. 5 flMWH* Ui:** 
1 2 5X:<Dtomtm&2 ©i*S?NaiSr»^ 
oiHIWC*c+0ff 5 -3— ta^-T * /ui Hhfhlti 

[0 0 3 4] a5^l:*5^T > Of4 s f«WS|5iA,i* 

V . - . 



5 

OW^t4<D|o]±i:'l'> / ^©Ptmtttg<0|S]±t trM^ii: 
[ 0 0 3 5 ] ~ ©4 5 fc, — y KSr«J*-f SSBWMfc* 

[0 0 3 6] 

EX±fEi6Lfc4 5^|f*gili&^U5^ 

iEtt©^p^x-f4 x ±re-c ^ v 5 ^ y b^v v&m&tz, 

|r)±»4, JtlE-Y V* ^ y h^y K©{£fflB#©i&g£rig 
Jts9*?=.y b~-y b(DtiiRl&f(DMm£lT<DMmX\ U . 

ie>t y H^-y K©4tffl*fc*jv^-c, mmnv>% 

T. W -yW^y b^y KWft^ttfeitF^^^WBtm 

[0 0 3 7] U*>t>, ±IE^^^ v 5 ^ s/ h^y K©<£ffl 
^©?£«©t.i:-C»4, ±lE^2©^#fflf4^f7^fe^-t- 

*tlffltcf4, ^9^«5»K J: O'ttflSU*:*****^*^ 

T*#-5o LfdioT, -y K©W^t4*34U!^p B D KSr 

[00 3 8] Ht#JS3 lCfe^C05g^T-»4, JtCflS 

1 2 7tW±©SST^7^W5t) 
<DXhV. ±IE^2©S#fflf4, ±IE-r l/W^y h — 
y K©{6ffl«p©aftJ; 9 h 4 0 o C«±lg:V^^f^^te^ 

T-j&-<5 4 5 f-, fc h JLt£^ y K©ftffl^©fig^ 1 2 

t * <mmmm<Dmm sr Kib l , ±ibjb 2 ©^»sij f4 

;[ 0:/0s 3 >9)>.*1t, 4 ICfE^<b|6^T'»4; 

1 *54^2:©g|*^](4, ai#*->3Rafife|||Etffc*fc 
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ft, ±%&J^? tsii&LM<. feixS, vyay^i 

«a^Mb-f 5 © £ vs±t 5ii#-e*5. 
[0040] w#g(5fcfc«j©36WCf±, ±b 

fi , ±IE# 2 ©S«#J tr <fc 5 ft* $ frT lr * 3 fc ft s ^ y 
[aiioffi*4:RW] 

[urn *&mmi&<Dtefflz&z>7y ^*<D-amm* 

.IH2-]'BBifc*^y Kl 1 ©SB^WfffittWH-C* 

So 

[0 3] 0 2l^t^^Kl 1 ©^»r®EIT*fc-5o 



[1214] 6-©«5fi4r*-t-»^»B5ttWBa-C*> 

So 



[«F- 




1 0 




3 0 




3 1 




. 3 2 




io 3 3 




3 4 




3 5 


ft** 


3 6 




3 7 


«*e 


4 2 


t— * 


4 3 


j±mj« 


4 4 


mmm 


4 8 




4 9 


«*« 


20 5 0 





